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SOLAR AND SKY RADIATION MEASURED AT WASHING-
TON, D. C., DURING CCTOBER, 1915.
By HerserT H. KmsaLy, Professor of Meteorology.
[Dated: Washinaton, D. C., November 16, 1915.]

In Table 1 are summarized the measurements of the
intensity of direct solar radiation made by the Weather
Bureau at the American University,! Washington, D. C.,
during October, 1915. The mecans for the month are
slightly lower than the 5-year means published in the
Bl;g.lletm of the Mount Weather Observatory, 1912,
5:182, Table 3.

Skylight polarization, measured at solar distance 90°
and 1n %is vertical, with the sun at zenith distance 60°,
averaged 64 per cent, with a maximum of 70 per cent on
the 23d. This latter is 6 per cent higher than the average
maximum polarization for October published in the Bul-
letin of the Mount Weather Observatory, 1910, 3: 114,
Table 16, and 1 per cent higher than any polarization
measurement previously obtained at Washington in
October.

TABLE 1.—Solar radiation inltensities at Washington, D. C., during
Ocltober, 1915.

[Gram-calories per minute per siyuare centimeter of normal surface.]

Sun’s zenith distance.
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In Table 2, column 2 gives the daily totals of solar and
sky radiation received on a horizontal surface at the
American University during Octoter, 1915. The meas-
urements were made with a Callendar recording pyrhelio-
meter, as deseribed in the REvieEw for March, 1915, 43:
100. Table 2, column 3, gives the daily de}mrtures from
the normals published in t%e same number of the REVIEwW,
page 110, Table 4.

he ‘‘Percentage of possible sunshine” and the
‘ Average cloudiness,” given in columns 5 and 6, Table 2,
have been taken from the records of the observatory of
the central office of the Weather Bureau. The monthly
mean percentage of possible sunshine is 63, or practically
the same as the normal for October.

' For a description of exposures of instruments and details of methods of observa-
tion see this REVIEW, December, 1914, 42:648.
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The above data indicate the usual number of hours of
sunshine during October, but radiation intensities slightly
below the average for the month. The third decade was
the only one showing radiation in excess of the normal.

TaeLE 2.—Daily totals and departures of solar and sky radiation at
Wushington, D. C., during October, 1915.

{Gram-calories per sqquare centimeter of horizontsl surface.]
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EFFECTS OF HURRICANES ON THE UPPER AIR
CURRENTS.

By Prof. W. H. PickrRING,
[Dated: Mandeville, Jamaica, Nov. 13, 1915.]

It is well known to astronomers that if we point a
telescope on a bright star, remove the eyepiece, and
place the eye near the focus, we shall perceive a bright
disk crossed by dark fluctuating dots or lines due to air
currents in our upper atmosphere. The same result is
obtained if we draw out the ecyepiece a few millimeters
beyond the focus. In the latter case if we determine the
number of millimeters, we can readily compute the alti-
tude of the current whose motion we are observing. The
dark lines travel longitudinally, and the diameter of the
objective divided by their number gives us the linear
distance between them.

It has been the writer's fortune, good or bad, to be on
the island of Jamaica during the lpassage of four hurri-
canes in its vicinity. The atmospheric definition, which
is of fundamental importance in all astronomical obser-
vations, is exceptionally good on this island, as it prob-
ably is in most tropical countries as compared with what
is found in northern latitudes. In each case, however,
a few days before the passage of the hurricane the defini- .
nition, or ‘‘seeing” as it is usually called, dropped to & -
very marked degrec, indeed it became as bad as it usuall
is in the north. ~Such bad ‘‘seeing” is never experienced
here unless a hurricane is in the vicinity. To express the
fact numerically, the ‘‘seeing” usually fluctuates here -
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from 8 to 12, the latter being perfect. On rare occasions
it drops to 6, which is about the best we have in Cam-
bridge, Muss. At the approach of a hurricane the
“seeing” drops to 4 and sometimes to 3.

This fact was first noted in August, 1899, at the time
of the passage of a severe hurricane to the north of Haiti.
The center was at a distance of 450 miles and did not
reach Jamaica (Annals, Harvard Observatory, v. 61, p.
21). The next observation was from our present station

"in Mandeville in 1912. On the evening of November 9
the **seeing” had been rather poor, 7, but at midnight it
suddenly (i’ropped to 3. After that we had continuously
cloudy nights and no observations were secured for two
weeks, The disturbance was not announced by the
Weather Bureau until November 12, but on the 9th the
center was probably located about 500 miles to the south
of us. On November 15, 16, and 17 we had 19.70 inches
of rain, but the center did not pass us until the 18th. It
came within 25 miles of us, an({ the maximum velocity of
the wind was estimated at 55 miles.

The third hwricane observed occurred in August of
the present year. On the evening of the 10th the seeing in
the zenith was noted as 11. 'The next afterncon the
highest maximum temperature in three years was re-
corded here, 88.7°F. and we were informed that the
Weather Bureau indicated a disturbance south of Porto
Rico, some S00 miles to the east of us. Since the hurri-
cane center is always small, the chance that it will strike
us i not very great. We do not consider its mere prox-
imity as a very dangerous phenomenon, either to our-
selves personally or to our instruments, but it is certainly
a nuisance. It not only always damages our bananas and

" shrubs, but it interferes for a number of days with our ob-
servations. It was therefore with some considerable in-
terest that we turned our telescope to the zenith that
evening to look at the indications. There was no mis-
taking them, the sceing had dropped to 4, and the image
was constantly fluctuating in both size and shape. Yet
to the naked eye the stars appeared as steady as usual,
no twinkling being visible at a greater altitude than 30°.
The center l)iISS(‘-tT 50 miles to the north of us at 3 a. m.
of August 13. The maximum wind velocity was esti-
mated at 40 miles, but it may have been rather higher in
the nighttime, The total rainfall on the 12th, 13th, and
14th was 15.85 inchies,

Qur fourth hwrricane came in September. On the
night of the 21st the seeing on the moon was recorded as
8. Doubtless in the zenith it would have been higher,
perhaps 10. The next night at 8 o'clock it was reduced
to 5, and at 4 o’clock the following morning to 4. There
was no doubt but that there was troubie again to the
east of us. The distance of the center at tlus time was
750 miles. We focused on the air currents, and found
them coming from the east 20° south, rather slowly, the
lines occasionally breaking into dets. They came pretty
nearly direct from the storm center. The distance be-
tween the lines was 1.5 to 2 inches. It was a very dry
night, with the stars twinkling up to an altitude of 50°.
The next afternoon, September 23, we received a Gov-
ernnient report of a disturbance to the eastward. In the
evening the seeing was the same, 4, but the bands now
moved more swiftly and were farther apart, about 3
inches. Their direction was the same. The ecurrent
therefore now came from slightly to the north of the
center. The stars twinkled up to an altitude of 45°,
There was a good deal of cloud after 9 p. m. September
24 was a rainy evening, hut we got a few glimpses of the
stars between the hurrying clouds. The direetion of the
bands had now shifted to east 6° south, which was par-
allel to the motion of the center, and their velocity was
so high that we could not tell whether they were traveling
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east or west. Their breadth had increased to 5 inches.
The wind came in gusts from the east, estimated at 8
niles. The center was now some 200 miles to the south-
east of us,

Our telescope is of 11 inches aperture, furnished with
a diagonal eyepiece for zenith observations. When the
eyepiece was pulled out 5 millimeters beyond the focus,
the air cwrents were easily seen, and even at 2 milli-
meters they were visible. 'This latter would correspond
to an altitude of 6 miles. The lowest altitude observed
was 1.5 miles. The direction seemed to be the same at
both altitudes, but observations could only be made
through cccasional holes in the clouds, while it was not
desirable to expose the telescope to the frequent showers.
Observations were therefore somewhat imperfect.

The writer has received a tracing of the path of this
hurricane through the kindness of the Government mete-
orologist, Mr. Maxwell Hall.! The center passed 90 miles
to the south of us early September 25. The wind was
not estimated higher here than 25 miles. The total rain-
fall on September 25, 26, and 27 was 18.39 inches, 9.90
inches fallri‘ng on the first date, which.is our record for
the past three years.

22° HALO WITH UPPER AND LOWER TANGENT ARCS.

By C. G. ANDRUS, Assistant Observer.
[Dated: Weather Bureau, Richmond, Va., Oct. 26, 1915.]

The cirro-stratus clouds which covered the sky at
noon October 26, 1915, at Richmond, Va., were the
occasion for a complete solar halo in combination with
the upper and lower tangent ares (¢ and d?, fig. 1) that
are sometimes observed with this halo. The radius of
the halo (as measured with the device described in this

Review, May, 1915, p. 214) was 21° 30’. The lower
summit resembled a parhelion and was of a bright,
whitish color, but of little lateral extent. The upper

summit was longer, of better colors, and had a flattening
effect on the appearance of the halo at this point.

At 12:50 p. m. (75th mer, time) there was little change
in arrangement, but the colors were more brilliant.

S

Fic.1.—22°-halo g and tangent arcsc and 42; with a [ragment of the 46°-halo (?), b, seen
at R.chmond, Va., 1915, 26 Oct., 1:50 p. m. (75th M. 8. T.).

At 1:50 p. m. the halo had faded noticeably while the
tangent arcs had brightened and lengthened, especially

! Details of the experience of Jamaica during these hurricanes of August and Septem-
ber, 1915, will be found in the Jamaica Weather Report, Nos. 445, 140, and 447.~r s 1=



